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Abdomen, anterior, wall of, blood supply of, 256-258 
appearance of, following pedicled TRAM flap, 263- 
264, 265 
central, anatomy of, 273-274 
closure of, following TRAM flap harvesting, 274-275 


complications associated with, in pedicled TRAM flap, 


263, 264 
function of, after pedicled TRAM flap surgery, 255- 
272 
postoperative, function of, following pedicled TRAM 
flap, 263-267 
wall of, closure of, steps to, 275-277 
postoperative function of, methods to optimize, 
258-263 
Alkaline and acid phosphatase, total, assay of, for bone 
induction, 421 
Allograft bone, problems associated with, 437 
Allografts, 335-336 
Alloplastic implants, for mandibular reconstruction. See 
Mandibular reconstruction, alloplastic. 
Alveolar clefts, bone grafting in, 367-368 
Alveolar ridges, 15 
reconstructive considerations for, 18 
Aorta, crosslinked, for bone grafting, 421 
Apert syndrome, 496, 511-515, 585-586, 591, 594-595 
bone grafting in, complications of, 371 
Artery(ies), epigastric, deep inferior, 257-258 
superior deep, anatomy of, 256-257 
Autogenous tissue, for breast reconstruction. See Breast 
reconstruction(s), autogenous tissue for. 
Autografts, 336 
Autoimmune phenomena, associated with silicone 
implants, 169, 171 
autologous tissue transfer following, 171 
Axillary fold, anterior, correction of, following TRAM 
flap, 247, 248 


Bilateral free flap(s), available, for bilateral 
reconstruction, 299-303 
for breast reconstruction, 297-308 
applications of, 298-299 


history of, 297 
surgical considerations in, 303 
selection and exposure of recipient vessels for, 304- 
305 
simultaneous, organizing of, 303, 307 
versus other reconstructive options, 298 
Bimaxillary protrusion, segmental osteotomy for, 651- 
653 
Biomaterials, resorbable, for rigid fixation, for 
craniofacial surgery, 522-523 
Blood donation, prior to TRAM flap, 194 
Blood supply, of anterior wall of abdomen, 256-258 
Blood vessels, epigastric, deep inferior, for recharged or 
parasite hemiflap, 241, 243 
in TRAM flap harvesting, 233 
Bone and cartilage, tissue engineering of, in laboratory, 
458-459 
Bone defect, critical size defect, 338 
Bone grafting, bioactive factors and biosynthetic 
materials in, 415-418 
clinical perspectives on, 365-376 
improvement of contour of face with, 378-379 
in alveolar clefts, 367-368 
in craniofacial clefting, 368-369 
in craniofacial surgery, 349-363 
clinical application of, 354 
plating systems in, 352, 353, 354 
principles of, 354-363 
Bone graft(s), and bone healing in face, 331-348 
and bone induction substitutes, 525-542 
applications of, 533-540 
assessment of, 533, 536 
bone morphogenetic proteins for, 527-529 
donor site morbidity and, 525-526, 527 
functional adaptation of, 532-533, 534, 535 
historical perspective on, 525 
super graft for, 527 
as orthotopic graft, 532-533 
autogenous, sites to harvest, 350 
cancellous, 335 
cortical, 335 
cranial. See Cranial bone graft(s). 
creeping substitution and, 335 
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Bone graft(s) (Continued) 
donor sites for, 351, 352, 353, 366-367 
for craniofacial surgery, 529-532 
forms of, 350-351 
hematoma and, 334 
immobilization system for, 351-353 
nonvascularized, for osseous reconstruction of midface 
and orbits, 117-118 
resorption of, in Treacher Collins syndrome, 372 
source of, 350 
survival of, rigid fixation and, 340 
terminology associated with, 541 
vascularization and, 335 
vascularized, for osseous reconstruction of midface 
and orbits, 118-124 
Bone harvest sites, for cancellous marrow grafts, 380 
Bone healing, by appositional or gap healing, 339, 341 
classification of, 365-366 
Bone implants. See Implants, bone. 
Bone induction substitutes, bone grafts and, 525-542 
Bone lengthening, 344-345 
Bone manipulation, distraction and limited corticotomy 
in, 344 
Bone marrow, 332 
Bone matrix, demineralized, enzymatic inactivation of, 
420 
preparation of, 420 
Bone modeling, 395 
Bone morphogenetic protein(s) (BMP), 527-529 
Bone morphogenic protein(s) (BMP), 335, 416-417, 439 
Bone repair, 365-366 
Bone repair and regeneration, 331-475 
Bone substitutes, for craniofacial reconstruction, 533-540 
Bone(s), alternative ways to build, 331 
and cartilage, tissue-engineered morphogenesis of, by 
cell transplantation, 445-462 
architecture of, 332 
biology of, clinical application of, to mandibular re- 
construction, 377-392 
to maxillary reconstruction, 377-392 
cancellous, 332 
storage of, 380 
cortical, 332, 334 
cranial, for craniofacial surgery, 366, 367 
electromagnetic fields in, 402 
embryogenesis and regeneration of, chronobiology of, 
416 
end approximation of, gap healing and, 339-340, 342- 
343 
endochondral, 332 
for allografts, problems associated with, 437 
formation of, local administration of prostaglandins 
for promotion of, 397-398 
prostaglandins and, 394-396, 397 
growth factors and electromagnetic fields in, 401-406 
growth of, functional matrix theory of, 338 
healing of, and bone grafts in face, 331-348 
impact loading on, 402 
induction of, and dystrophic calcification, biochemis- 
try of, 419-427 
materials and methods for, 420-422 
results of, 422-426 
maintenance of, failure of, 337 
mass, increase in, 401-402 
through remodeling, 402-403 
mechanical forces in, prostaglandins as mediators of, 
396-397 
membranous, 332 
membranous and endochondral, origin of, 332, 333 
promoting factors for, biosynthetic materials as, 417 


reconstruction of, therapy for, mesenchymal stem cells 
in, 433-434 
regeneration of, bioactive factors in, 416-417 
following autografts and allografts, 415-416 
periosteum in, 337-338 
remodeling cycle of, 332 
remodeling of, increase in bone mass through, 402- 
403 
repair and regeneration of, 331-475 
repair of, clinical applications of prostaglandins for, 
398 
requirements, for immediate oromandibular recon- 
struction, 12 
resorption of, 334 
prostaglandins and, 393-394 
rigid fixation of, advantages and disadvantages of, 343 
structural defects of, repair of, tissue engineering in, 
458 
tissue engineering of, in laboratory, 455-458 
transplantation of, events in, 334 
transplanted, resorption of, 340 
vascularized, engineered, 458 
Bony reconstruction. See Osseous reconstruction. 
Brain, expansion of, and bone grafting in 
craniosynostoses, 370-371 
growth of, in normal child, 586-587 
Breast implant(s), capsular contracture associated with, 
165, 169 
complications associated with, 165 
deflation of, 169 
design of, 310 
disadvantages of, 168-169 
high-risk, autogenous tissue reconstruction to cover, 
170-171 
leakage of, 168-169 
or expander, in combined breast reconstruction, 311 
saline-filled, wrinkling associated with, 168 
silicone, autoimmune phenomena associated with, 
169, 171 
ruptured /granuloma formation, autogenous tissue 
reconstruction following, 171 
Breast reconstruction(s), autogenous latissimus flap for, 
279-288 
autogenous tissue for, 165-326 
advantages of, 165-168, 324 
donor sites for, 177-189 
indications for, 169-174 
reasons for choosing, 165-175, 324 
bilateral, completing of, 305 
simultaneous versus staged, 303 
bilateral free flap for, 297-308 
expanders combined with autogenous tissue for, 309- 
320 
gluteal free flap in, 289-296 
case example of results of, 295, 296 
surgical technique for, 289 
immediate, 321-322 
advantages of, 191 
autogenous tissue for, free TRAM flap for, 207-221 
pedicled TRAM flap for, 191-205 
autologous tissue for, 174 
single-stage, 321, 325-326 
Breast(s), bilateral carcinomas of, 297-298 
reconstruction in management of, 298 
Buccal mucosa, 16 
reconstructive considerations for, 21 


Calcification, dystrophic, and bone induction, 


biochemistry of, 419-427 








Calcium assay, for bone induction, 420 
Calcium compounds, synthetic, for bone grafts, 438 
Cancellous bone, storage of, 380 
Cancellous marrow graft(s), costochondral, 384-385, 386, 
387, 388 
cribs for, 380-381 
hyperbaric oxygen and, 382 
in mandibular and maxillary reconstruction, 377-385 
placement of, and bone formation, 381-382 
pre-prosthetic surgery and osseointegrated fixtures 
for, 382-385 
tissue bed for, 380 
Cancer(s), of head and neck, 1-7 
diagnosis of, 2 
epidemiology of, 1-2 
evaluation in, 3-4 
histopathology of, 2 
incidence of, 1-2 
prognosis in, 6 
reconstruction methods in, 45-46 
regional lymphatic metastasis in, 5 
risk factors for, 2 
skull base surgery in, 5-6 
sources of flaps for reconstruction in, 45-47 
staging in, 4-5 
TNM classification in, 4-5 
treatment of, general principles of, 5 
Canthopexy, in aesthetic craniofacial surgery, 654-655 
Canthoplasty, in aesthetic craniofacial surgery, 654-655 
Capsular contracture, associated with breast implants, 
165, 169 
recurrent, autogenous tissue reconstruction following, 
170, 171 
Carcinoma(s), bilateral, of breasts, 297-298 
reconstruction in management of, 298 
Carotid artery, internal, management of, in craniofacial 
tumors, 635 
Carpenter syndrome, 586 
Cartilage, and bone, tissue-engineered morphogenesis of, 
by cell transplantation, 445-462 
tissue engineering of, in laboratory, 447-455 
Cell polymer optimization, in tissue engineering, 449- 
453 
Cell therapy, in bone reconstruction, 433 
Cell transplantation, tissue-engineered morphogenesis of 
cartilage and bone by, 445-462 
Ceramics, as bone implants, 438 
Cheek, reconstruction of, rectus abdominis free flap for, 
100-102 
Chest wall, irradiated, necrosis of, autogenous tissue for 
breast reconstruction following, 171-172 
Cleft lip, and cleft palate, and orbital hypertelorism, 
606-607, 611, 612 
Cleft palate, and cleft lip, and orbital hypertelorism, 
606-607, 611, 612 
open, super graft in, 527 
Collagen, crosslinked aortic, for bone grafting, 421 
type I, purified, for bone induction, 420 
Colobomas, in Treacher Collins syndrome, treatment of, 
614, 615, 616 
Computed tomography, for data acquisition and 
workstation design, for craniofacial surgery, 503- 
506 
of craniofacial tumors, 634 
of rigid fixation in craniofacial surgery, 520 
Cranial bone graft(s), biology of osseointegration and, 
388-391 
in mandibular and maxillary reconstruction, 377, 385- 
391 
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Cranio-orbital decompression-reshaping, primary, in 
infancy, 588, 589, 590, 591 
Craniofacial clefting, bone grafting in, 368-369 
Craniofacial defects, developmental, etiopathogenesis of, 
482-483 
etiopathogenesis of, 481-488 
following cancer therapy, 107, 108 
incidence of, 481-482 
role of growth in, case for, 490-492 
soft-tissue reconstruction of, 107-111 
historical perspective on, 107-108 
operative technique in, 108-109 
patients benefiting from, 109-110 
postoperative care in, 109 
Craniofacial development, factors influencing, 482 
genetic mechanisms in, 485 
perspectives on, 483-499 
studying growth and, measurement techniques for, 
495-497 
need for longitudinal data on, 494-496 
Craniofacial dysostosis syndromes, 585-598 
aesthetic assessment in, 587 
brain growth and, 586-587 
current surgical approach in, 588-596 
intracranial pressure in, 587 
quantitative morphologic assessment in, 587 
surgical approach in, 587-588 
Craniofacial microsomia, distraction osteogenesis in, case 
report of, 627-629, 630 
clinical regimen for, 626-627 
for mandibular reconstruction, 625-631 
technique for, 625-626 
Craniofacial skeleton, resorptive and depository fields of, 
337 
Craniofacial surgery, 481-659 
aesthetic, 649-659 
basic considerations in, 649-650 
canthopexy and canthoplasty in, 654-655 
characteristics of, 649-650 
endoscopic facelift as, 657-658 
following trauma, 651 
for treatment of wide nose, 651, 652-653 
fronto-orbital remodeling in, 653-654 
hypermorphic, 649 
interface, 650 
orthomorphic, 649 
segmental osteotomy for bimaxillary protrusion as, 
651-653 
soft-tissue suspension for, 650-651 
subperiosteal facelift as, 655-657 
subperiosteal undermining of face for, 649, 650 
supramorphic, 649 
assessment of anatomic deformities for, 505 
bone grafting in, 349-363 
bone grafts for, 350 
computed tomographic data acquisition for, 503-505, 
506 
computer-assisted surgical simulation for, examples 
of, 507-515 
cranial bones for, 366, 367 
craniofacial computer-assisted planning and simula- 
tion for, 501-516 
donor sites for bone grafts for, 529-532 
planning of surgical procedures for, 505-507 
principles of, 349 
rigid fixation in, computed tomography of, 520 
cyanoacrylate fixation for, 523 
experimental studies in, 517-524 
growth restriction associated with, 517-520 
in pediatric patients, 517-520 
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Craniofacial surgery (Continued) 
magnetic resonance imaging of, 520-522 
onlay grafts for, 520 
resorbable biomaterials for, 522-523 
simulation of surgical intervention in, 507 
surgical simulation for, rationale for, 501-503, 504 
workstation configuration for, 503-505 
Craniofacial tumors, 633-648 
exposure osteotomies in, 638-639, 640, 642-643 
imaging of, 634 
management of internal carotid artery in, 635 
operability of, 635 
reconstruction in, 639-641 
approaches for, 633 
improvements in, 633 
recurrent, salvage of, 645, 646-647 
resection of, complications of, 645 
infection management in, 641-645 
infection prevention in, 641 
restoration of function and appearance following, 
641, 643 
soft-tissue approaches to, 635-638 
surgical approaches to, 635-639 
types of, 633-634 
Craniofrontonasal dysplasia with clefts, computer- 
assisted surgical simulation in, 508-511, 512, 513 
Craniomaxillofacial defects, scapular free flap in, 49, 50 
Craniostasis, 345 
Craniosynostosis(es), 369-371 
incidence of, 482 
of various sutures, and head shape, 490, 491 
pathogenesis of, 494-485 
role of growth in, 490-492 
vault growth and, 492-494 
Craniotomy—decompression-reshaping, repeat, in young 
children, 588-589 
Cranium, development of, multiple factors controlling, 
486 
growth and development of, 489-499 
growth of, in normal child, 586-587 
normal suture development of, 483 
tumor invasion of, areas of, 634 
Crouzon syndrome, 585, 589, 590, 592-593 
bone grafting in, complications of, 371 
Cyanoacrylate, for rigid fixation in craniofacial surgery, 
523 


Deglutition. See Swallowing. 

Deltopectoral flap, for pharyngoesophageal 
reconstruction, 139 

Dental implants, in maxillofacial reconstruction, 88, 89 

Diffusion chambers, for bone matrix particles, 421 

Diphosphonate, binding of, for bone grafting, 421-422 

Distraction osteogenesis. See Osteogenesis, distraction. 

Dysostosis, mandibulofacial. See Treacher Collins 
syndrome. 


Ear(s), reconstruction of, rectus abdominis free flap for, 
102, 103 
Elastin, preparation of, for bone grafting, 421 
Electromagnetic fields, and growth factors, in bones, 
401-406 
exogenous, and growth factor production, 403 
in bones, 402 
Enteric flaps, pedicled, for pharyngoesophageal 
reconstruction, 139 


Epigastric artery, deep inferior, 257-258 
superior deep, anatomy of, 256-257 
Epigastric vessels, deep inferior, for recharged or 
parasite hemiflap, 241, 243 
in TRAM flap harvesting, 233 
Esophagus, reconstruction of, methods of, 125-126 
using free jejunal transfer, 125-136 
Expander(s), and autogenous tissue combination, for 
breast reconstruction, 309-320 
advantages of, 310-311 
disadvantages of, 311 
patient selection for, 311-312 
and latissimus dorsi flap, for delayed reconstruction, 
313-317 
for immediate reconstruction, 312-313 
design of, 309-310 
shape and surface of, 309-310 
valve incorporated into, 310 
Expander(s)/implant(s), latissimus dorsi flap with, 311- 
312 
salvage reconstruction using, 315, 317 
with TRAM flap, 252-253, 312 
delayed reconstruction using, 317, 318-319 
immediate reconstruction using, 316, 317 
Extracellular matrix proteins, in cell transplantation, 
446-447 


Face, aesthetic surgery of, following trauma, 651 
bone healing in, and bone grafts in, 331-348 
fibrous, 339 
osseous, 339 
contour of, improvement of, with bone grafting, 378- 
379 
massive defects of, reconstruction of, rectus abdominis 
free flap for, 103, 104 
middle of. See Midface. 
midface subperiosteal dissection of, for treatment of 
wide nose, 651, 652-653 
Facelift, endoscopic, in aesthetic craniofacial surgery, 
657-658 
subperiosteal, in aesthetic craniofacial surgery, 655- 
657 
Fascial closure, total, in closure of abdominal wall, 275 
Fat, abdominal, for TRAM flap, 255 
Fat grafts, dermal, with TRAM flap, 252, 253 
Fibula, as free flap donor site for oromandibular 
reconstruction, 10 
Fibula free flap, for mandibular reconstruction. See 
Mandibular reconstruction, fibula free flap. 
Flap reconstruction, local and regional flaps, in cranial 
base repair, 6 
oromandibular plate-flap. See Oromandibular recon- 
struction, plate-flap. 
Forearm, radial, as bone donor site for oromandibular 
reconstruction, 10 
Forearm flap, tubed free radial, for pharyngoesophageal 
reconstruction, 137~—147 
advantages of, 137, 142 
considerations for, 138 
disadvantages of, 142 
harvesting of, 142 
prognosis with, 142-143 
requirements for, 138 
results of, 145-146 
techniques of, 143-145 
voice prosthesis and, 146 
Free flaps, for breast reconstruction. See specific types of 
flaps. 





Free jejunal transfer, deglutition and speech after, 134 
fistula formation associated with, 133-134 
for reconstruction of pharynx and cervical esophagus, 
advantages of, 125 
case reports of, 126 
complications of, 132-134 
failure of, reasons for, 127 
morbidity associated with, 127 
operative technique for, 128-132 
postoperative management of, 131-132 
preoperative considerations for, 128 
variations of, 131 
obstruction of, 132-133 
Free tissue transfer(s), for soft-tissue reconstruction of 
oral cavity, 17-18 
microsurgical, loss of, autogenous tissue for breast re- 
construction following, 172-174 
Free vascular transfers, to jaw, 391-392 
Fronto-orbital remodeling, in aesthetic craniofacial 
surgery, 653-654 


Gene mutations, osteogenesis imperfecta and, 407 
Glossectomy, restoration of speech and swallowing 
following, 91-92 
Glutaraldehyde, for crosslinking for bone induction, 420 
Gluteal free flap(s), advantages and disadvantages of, 
189 
bilateral, 301-302 
cases illustrating, 302, 304-305 
breast shaping with, 183, 184 
dissection of, 183 
and muscle division in, 291, 293 
donor site defect following, 183 
donor site for, closure of, 293-295 
flap elevation for, 290-292 
flap markings for, 290, 291 
for breast reconstruction, 289-296 
for reconstruction following mastectomy, 172-174 
harvesting of, 290-291, 292 
identification of nerves and vessels in, 290, 291 
inferior, shaping of, 294, 295 
patient positioning for, 290 
postoperative recovery with, 183 
recipient vessels for, preparation of, 292-293 
Gluteal region, anatomy of, 289-290 
Goldenhar’s syndrome, 373 
Growth factors, and electromagnetic fields, in bones, 
401-406 
mechanisms of action of, to increase bone cells, 403- 
405 
production of, and exogenous electromagnetic fields, 
403 


Hard palate, 16 
reconstructive considerations for, 19-21 
Head and neck, anatomy of, 2-3 
assessment of, for immediate oromandibular recon- 
struction, 9-10 
cancer of. See Cancer(s), of head and neck. 
reconstruction of, 1-159 
as difficult challenge, 59 
free scapular flap for. See Scapular flap, free, for head 
reconstruction. 
minimally invasive. See Minimally invasive surgery. 
rectus abdominis flap for. See Rectus abdominis free 
flap, for reconstruction. 
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sequentially linkea tree flaps in, 59-67 
advantages of, 66 
case history of, 62-63, 64-65 
disadvantages of, 66 
donor sites for flaps for, 63-65 
patient selection for, 60 
results of, 62-63 
technique of, 60-62 
Hematoma, bone graft and, 334 
Hemifacial asymmetries, bone grafting in, 373-374 
Histomorphometry, digitizer board and mouse for 
tracing in, 468-472 
five component categories for image analysis in, 474- 
475 
grids for assessments in, 468, 470, 471, 472 
historical basis for, 468 
instrumentation in, 468, 469 
morphologic features of bone quantitated with light 
microscopy by, 466-475 
Hyperbaric oxygen, and cancellous marrow grafts, 382 
Hypertelorism, definition of, 599 
Hypopharynx, anatomy of, 3 


Iliac crest, flap, inner-cortex, harvesting of, 42 
for free flap, advantages of, 38-39 
surgical anatomy of, 41-42 
Iliac crest free flap, for mandibular reconstruction. See 
Mandibular reconstruction, iliac crest free flap. 
Ilium, as donor site for mandibular reconstruction, 26 
Immunohistochemistry, as tissue staining, 464-466 
Impact loading, on bones, 402 
Implants, alloplastic, for mandibular reconstruction. See 
Mandibular reconstruction, alloplastic. 
bone, anorganic bovine bone and ceramic analogs of 
bone material as, 437-444 
biologic response to, 441-443 
calcification of, 419 
current approaches to, 439 
historical perspective on, 438 
substitute materials, chemical composition and 
structure of, 440-441 
performance requirements of, 439-440 
breast. See Breast implant(s). 
osseointegrated, for prostheses stabilization, 92-93 
In situ hybridization, as tissue staining, 466 
Infection(s), management of, in craniofacial tumor 
surgery, 641-645 
prevention of, in craniofacial tumor surgery, 641 
recurrent, periprosthetic, autogenous tissue recon- 
struction following, 170 
Inframammary fold, asymmetry of, in TRAM flap, 248 
correction of, following TRAM flap, 247, 248 
creation of, in breast reconstruction, 165, 166, 323 
Intracranial pressure, in craniofacial dysostosis 
syndromes, 587 


jejunal free flap, for pharyngoesophageal reconstruction, 
140-141 

Jejunal transfer, free. See Free jejunal transfer. 

Jejunum, harvest of, for minimally invasive surgery, 
151-153 

Joint(s), resurfacing of, tissue engineering in, 455, 460 


Kleeblattschadel anomaly, 586 
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Lambdoid synostosis, 575-584 
presentation and evaluation of, 575-576 
radiologic and histologic diagnosis of, 576-577, 578- 
579, 580, 581 
surgical treatment of, 577-582 
results of, 582-583 
Laryngopharyngectomy, reconstruction of pharynx and 
cervical esophagus following, 125 
Larynx, anatomy of, 3 
Lateral transverse thigh flap(s), advantages and 
disadvantages of, 188-189 
breast vascularity following, 185 
delayed, 184, 185 
harvest of, 183-184 
recovery following, 184-185 
scar location with, 184 
thighs following, 184, 186, 188, 189 
Latissimus dorsi flap(s), 165 
advantages of, 181 
and expander, for delayed reconstruction, 313-317 
for immediate reconstruction, 312-313 
autogenous, advantages and disadvantages of, 288 
characteristics of, 279 
clinical examples of, 281-283, 284-285, 286-287 
design of, 280 
for breast reconstruction, 279-288 
history of, 279-280 
indications for, 280, 283-288 
postoperative care of, 281 
shaping of, 280-281 
breast shaping with, 182-183 
recovery following, 182 
scar following, 181-182 
with expanders/implants, 311-312 
salvage reconstruction using, 315, 317 
Latissimus dorsi muscle, harvest of, for minimally 
invasive surgery, 154-155 
Light microscopy, quantitative, 463-475 
Liposuction, following TRAM flap, 248, 249, 250, 251 


Magnetic resonance imaging, of craniofacial tumors, 634 
of rigid fixation in craniofacial surgery, 520-522 
Mandible, bone lengthening in, 344-345 
in Treacher Collins syndrome, treatment of, 622-623 
posterior, reconstruction of, rectus abdominis free flap 
for, 100, 101 
prostheses for, types of, 88-89 
reconstructed, prosthetic rehabilitation following, 87- 
89 
reconstruction of. See Mandibular reconstruction. 
Mandibular reconstruction, alloplastic, 79-86 
cases illustrating, 82-86 
evolution of, 69-70 
patient assessment for, 79-80 
soft-tissue considerations in, 81-82 
treatment planning for, 80-81 
clinical application of bone biology to, 377-392 
distraction osteogenesis for, in craniofacial micro- 
somia, 625-631 
fibula free flap, 25-35 
flap design for, 28-29 
flap dissection for, 29 
general considerations in, 27-28 
graft shaping for, 30-32 
indications for, 25-26 
microvascular anastomoses and soft-tissue insetting 
for, 32-33 
operative technique for, 28-33 


postoperative care in, 33-34 
preoperative preparation for, 26-27 
recipient site preparation for, 29-30 
results of, 34-35 
iliac crest free flap, 37-44 
advantages of, 38-39 
harvesting of inner-cortex flap for, 42 
refinements to, 39-41 
results of, 43 
Mandibulofacial dysostosis. See Treacher Collins 
syndrome. 
Marrow grafts, cancellous. See Cancellous marrow graft(s). 
Mastectomy, skin-sparing, 322-324 
immediate free TRAM flap in, 210, 211 
Maxilla, in Treacher Collins syndrome, treatment of, 619, 
621 
Maxillary reconstruction, clinical application of bone 
biology to, 377-392 
Maxillofacial prosthodontics, in immediate 
oromandibular reconstruction, 11 
Maxillofacial reconstruction, after tumor ablation, dental 
implants in, 88, 89 
preparation of defects for, 93-95 
preprosthetic procedures in, 87-88 
prostheses for, 88-89 
prosthetic rehabilitation in, 92-93, 94, 95 
restoration of speech and swallowing in, 89-90 
surgery and prosthodontics in, 89-90 
velar defects in, rehabilitation of, 90-92 
Mesenchymal stem cells, in bone reconstruction therapy, 
433-434 
in mesengenic process, 431-433 
Mesengenic process, 428-435 
Mesh, synthetic. See Synthetic mesh. 
Metopic suture synostosis, surgical correction of, 555- 
562 
long-term results of, 558-561 
recent advances in, 561-562 
techniques for, 555-558 
timing of, 558 
Microtia, 373 
Microvascular anastomoses, management of, in bilateral 
reconstruction, 305 
Microvascular transfers, as immediate transfers, 377 
Midface, buttress of, functional surfaces of, 116 
defects of, preparation of, for prosthetic rehabilitation, 
93-95 
prosthetic rehabilitation in, 92-93 
with upper lid involvement, preparation of, 94-95 
without upper lid involvement, preparation of, 93- 
94 
functional anatomy of, 114-115 
osseous reconstruction of, 113-124 
development of, 113-114 
nonvascularized bone grafts for, 117-118 
vascularized bone grafts for, 118-124 
wound analysis for, 115-116 
Midface subperiosteal dissection, for treatment of wide 
nose, 651, 652-653 
Minimally invasive surgery, 149-159 
cost containment associated with, 157 
decreased morbidity associated with, 157 
future directions for, 156-158 
history of, 149-150 
instruments and equipment for, 150-151, 158 
jejunal harvest in, human cadaver study of, 152, 153 
microvascular transfer study of, 152 
pilot study of, 151 
latissimus dorsi muscle harvest in, pilot study of, 154- 
155 





rectus abdominis muscle harvest in, human cadaver 
study of, 154 
microvascular transfer study of, 153-154 
pilot study of, 153 
technique of, 150-151 
telepresence and, 158 
three-dimensional video imaging in, 157-158 
tissue harvest in, clinical experience with, 155-156 
preclinical experience with, 151-155 
Morphometry, 468 
Mouth. See also Oral cavity. 
floor of, 15 
reconstructive considerations for, 18 
Muscles. See specific muscles. 


Neck. See Head and Neck. 
Nipple-areola reconstruction, and immediate single stage 
TRAM flap, 321-326 
immediate, limitations of, 324-325 
Nose, correction of, in hypertelorbitism, 607-612 
wide, aesthetic craniofacial surgery in, 651, 652-653 


Obesity, as risk factor for TRAM flap, 193 
Oligonucleotides, in osteogenesis imperfecta therapy, 
411 
Onlay grafts, for rigid fixation in craniofacial surgery, 
520 
Optical diffraction, light microscopy and, 463 
Oral cavity, anatomy of, 2 
functional anatomy of, 15-16 
problems of, and range of defects of, definition of, 16 
soft-tissue reconstruction of, 15-23 
distal rotation flaps for, 17 
for functional units, 18-22 
free tissue transfers for, 17-18 
goals of, 17 
ideal, 15 
local rotation flaps for, 17 
options in, 17-18 
primary closure in, 17 
Oral sphincter, 15 
reconstructive considerations for, 21 
Orbital hypertelorism, 599-612 
classification of, 601 
dissections in, 605 
nasal correction in, 607-612 
osteotomies in, 602, 605-607, 610 
palpebral ligaments and, 607 
preoperative planning in, 601, 602, 603, 604 
surgical incisions for, 601-605 
true unilateral, 600 
with cleft lip, 609 
with clefts of lip and palate, 606-607, 611, 612 
Orbitomaxillectomy defects, scapular free flap in, 49, 51 
Orbit(s), osseous reconstruction of, 113-124 
development of, 113-114 
nonvascularized bone grafts for, 117-118 
vascularized bone grafts for, 118-124 
wound analysis for, 115-116 
reconstruction of, rectus abdominis free flap for, 99- 
100 
Oromandibular reconstruction, alloplastic, evolution of, 
69-70 
immediate, 9-14 
assessment of head and neck for, 9-10 
bone requirements for, 12 
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donor sites for, 10-11 
examination for plastic surgery for, 10 
maxillofacial prosthodontics in, 11 
medical evaluation for, 11 
preoperative evaluation for, 9-12 
psychologic and peer support for, 11-12 
radiographic examinations for, 11 
recipient vasculature for, 13-14 
soft-tissue requirements for, 12-13 
speech and swallowing studies for, 11 
stabilization for, 13 
surgical planning for, 12-14 
plate-flap, 69-77 
choice of plate for, 74 
flap harvest for, 76 
indications for, 70-74 
plate rescue following, 72, 73, 75 
rigid fixation for, 75 
shaping prosthesis in, 74-75 
Oropharynx, anatomy of, 3 
Orthognathic deformity, in adolescents, management of, 
596 
Orthomorphic surgery, 649 


Osseointegrated implants, for prostheses stabilization, 
92-93 
Osseointegration, biology of, cranial bone grafts and, 
388-391 
Osseous reconstruction, of midface and orbits, 113-124 
development of, 113-114 
nonvascularized bone grafts for, 117-118 
vascularized bone grafts for, 118-124 
wound analysis for, 115-116 
Osteoblast(s), 332 
Osteoconduction, 335, 377 
Osteocytes, 332, 334 
Osteogenesis, 335, 377 
distraction, in craniofacial microsomia, case report of, 
627-629, 630 
clinical regimen for, 626-627 
requiring mandibular reconstruction, 625-631 
technique for, 625-626 
spontaneous, 378-379 
transplanted, 379-380 
Osteogenesis imperfecta, gene mutations and, 407 
molecular basis of, 407-413 
therapy for, 411 
Osteogenic reserve cells, 338 
Osteoid, 332 
Osteoinduction, 335, 377 
Osteoporosis, reversal of, 401 
Osteotomy(ies), exposure, in craniofacial tumors, 633- 
648 
in hypertelorbitism, 602, 605-607, 610 
segmental, for bimaxillary protrusion, 651-653 


Pectoralis major flap, for pharyngoesophageal 
reconstruction, 140 
Pericardium, crosslinked, for bone grafting, 421 
Pericranial flaps, in Treacher Collins syndrome, 617 
Periosteal cells, cambial layer of, 337 
Periosteum, in bone regeneration, 337-338 
layers of, 338 
Pfeiffer syndrome, 586, 594 
Pharyngoesophageal reconstruction, conditions 
requiring, 137 
techniques for, 138-142 
tubed free radial forearm flap for, 137-147 
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Pharynx, anatomy of, 2-3 
reconstruction of, methods of, 125-126 
using free jejunal transfer, 125-136 
Plagiocephaly, deformational, 543-544, 545, 546, 547, 551 
frontal, 543-553 
classification and description of, 544 
clinical features differentiating types of, 544-546 
correction of, results of, 550-552 
etiology and pathogenesis of, 543-544 
natural history of, 544 
radiologic investigation of, 546-547 
synostotic, end-stage, correction of, 549 
treatment of, 547-549, 550 
occipital, 546 
synostotic, 544, 545, 547, 551 
Plates, fixation, growth restriction associated with, 344 
isolation of, 343 
reconstruction, for oromandibular defects. See Oro- 
mandibular reconstruction, plate-flap. 
Plating systems, metallic, 353 
Poly-224-hydroxy acids, as suture materials and fixation 
devices, 417 
Poly-L-lactic acid, in tissue engineering, 460 
Polyglycolic acid, in tissue engineering, 460 
Polymeric fixation plates, resorbable, 561, 562 
Pregnancy, following pedicled TRAM flap surgery, 267, 
268-269 
Procollagen, genes, mutations in, osteogenesis 
imperfecta in, 407-411, 412 
Prostaglandins, and bone formation, 394-396, 397 
and bone resorption, 393-394 
as mediators of mechanical forces in bone, 396-397 
clinical applications of, for repair of hard and soft tis- 
sue, 398 
effects of, on skeleton, 393-400 
local administration of, to promote osseous tissue for- 
mation, 397-398 
Prosthesis(es), for mandible, types of, 88-89 
stabilization of, osseointegrated implants for, 92-93 
Proteins, bone morphogenetic, 527-529 
Pseudo orbital hypertelorism, 500 
Psychologic support, for immediate oromandibular 
reconstruction, 11-12 


Radial forearm flap, tubed free. See Forearm flap, tubed 
free radial. 
Radiation necrosis, autogenous tissue for breast 
reconstruction following, 171-172 
Radiation therapy, autogenous tissue for breast 
reconstruction following, 169, 171-172 
of tumors of base of skull, complications of, 645 
Radius, as donor site for mandibular reconstruction, 26 
Reconstruction plates, for oromandibular defects. See 
Oromandibular reconstruction, plate-flap. 
Reconstructive surgery, tissue engineering in, 453 
Rectus abdominis free flap, for reconstruction, 97-105 
advantages of, 97, 104 
disadvantages of, 104 
of cheek, 100-102 
of ear, 102, 103 
of massive facial defects, 103, 104 
of neck, 102, 103 
of orbit, 99-100 
of posterior mandible, 100, 101 
of tongue, 100 
technique of, 97-99 
Rectus abdominis muscle(s), anatomy of, 257 
and sheath, for TRAM flap, 256 


harvest of, for minimally invasive surgery, 153-154 
musculocutaneous perforators of, 258 
Resolution, light microscopy and, 463-464 
Rigid fixation, in craniofacial surgery. See Craniofacial 
surgery, rigid fixation in. 
Romberg’s facial atrophy, scapular free flap in, 49, 50 
Romberg’s syndrome, 374 
Rubens flap, 185-186, 187, 189 


Saethre-Chotzen syndrome, 586 
Saline-filled implants, wrinkling associated with, 168 
Scaphocephaly. See Synostosis, sagittal. 
Scapula, as bone donor site for oromandibular 
reconstruction, 19-11 
blood supply to, 118, 121 
Scapular area, anatomy of, 47-48 
Scapular flap, free, for head reconstruction, 45-58 
complications of, 57 
disadvantages of, 57 
flap elevation and placement in, techniques of, 
53-56 
indications for, 48-50, 51, 52 
postoperative care in, 56-67 
preoperative evaluation for, 51-53 
versatility of, 57 
Silicone implants, autoimmune phenomena associated 
with, 169, 171 
ruptured /granuloma formation, autogenous tissue re- 
construction following, 171 
Sinus tumor, maxillectomy for, scapular free flap 
following, 50, 52 
Skin, abdominal, for TRAM flap, 255 
closure of, following harvesting of TRAM flap, and 
abdominal wall closure, 277 
Skin-sparing mastectomy, 322-324 
immediate free TRAM flap in, 210, 211 
Skull, base of, for tumor surgery, classification of, 634 
tumors of, complications of radiation of, 645 
survival following surgery of, 645 
of infant, premature closure of sutures in, 369-371 
Skull base, surgery of, in cancers of head and neck, 5-6 
Smoking, as risk factor for TRAM flap, 193 
Soft palate, 16 
reconstructive considerations for, 19 
Soft-tissue reconstruction, of craniofacial defects, 107- 
111 
of oral cavity. See Oral cavity, soft-tissue reconstruction 
of. 
Soft tissue(s), deficiency of, at mastectomy site, 
autogenous tissue reconstruction in, 169-170 
repair of, clinical applications of prostaglandins for, 
398 
requirements, for immediate oromandibular recon- 
struction, 12-13 
Speech, after free jejunal transfer reconstruction, 134 
restoration of, following glossectomy, 91-92 
studies of, for immediate oromandibular reconstruc- 
tion, 11 
Staining protocols, for light microscopy, 464-466, 467 
Stereology, 468 
Sulcus(i), lingual and buccal, 15 
reconstructive considerations for, 18 
Super graft, in open cleft palate, 527 
Surgical simulation, and computer-assisted planning, for 
craniofacial surgery, 501-516 
for craniofacial surgery, examples of, 507-515 
rationale for, 501-503, 504 
Swallowing, after free jejunal transfer reconstruction, 134 





restoration of, following glossectomy, 91-92 
studies of, for immediate oromandibular reconstruc- 
tion, 11 
Symmetry, as consideration in bilateral breast 
reconstruction, 303 
Synostosis, anterior sagittal, in child between 1 and 3 
years of age, 571-572 
in child less than 1 year of age, 571 
in child older than age 3, 571-572 
lambdoid. See Lambdoid synostosis. 
metopic suture. See Metopic suture synostosis. 
nonsyndromic bicoronal, computer-assisted surgical 
simulation in, 507-508, 509 
nonsyndromic unicoronal, computer-assisted surgical 
simulation in, 508, 510, 511 
posterior sagittal, 572-574 
sagittal, 563-574 
anterior, 563, 564 
complete, in child between 1 and 3 years of age, 
568-570 
in child less than 1 year of age, 566-568, 569 
in child older than age 3, 570 
history and pathogenesis of, 565 
operative technique in, 565-566 
posterior, 563-565 
procedures for treatment of, discussion of, 572-57 
Synthetic mesh, for abdominal wall reconstruction after 
TRAM reconstruction, 273-277 
for elevation of TRAM flap, 274 
securing of, in closure of abdominal wall, 275-276 


Telepresence, for minimally invasive surgery, 158 
Thigh flap, lateral transverse. See Lateral transverse thigh 
flap(s). 
Thigh free flaps, tensor-lateral bilateral, 303 
case illustrating, 303, 306 
Tissue bed, for cancellous marrow graft, preparation of, 
380 
Tissue engineering, 445-447 
applications of, 453-455 
cell culture in, 446 
cell transplantation in, 446-447 
in laboratory, 447-459 
material sciences and, 446 
of bone, in laboratory, 455-458 
of cartilage, in laboratory, 447-455 
of cartilage and bone, by cell transplantation, 445-462 
Tissue expansion, in breast reconstruction, 167 
disadvantages of, 168 
Tongue, base of, 16 
mobile, 16 
reconstruction of, rectus abdominis free flap for, 100 
reconstructive considerations for, 18-19 
Tonsillar pillars, 16 
reconstructive considerations for, 21 
Trachea, replacement of, tissue engineering in, 453-455 
Tracheostomy, for mandibular reconstruction, 27—28 
TRAM flap(s), 165, 166, 167, 169, 170, 171, 174 
abdominal skin and fat for, 255 
abdominal wall assessment for, 194-195 
abdominal wall function following, 180, 188 
advantages of, 177, 186-188, 191 
assessment of mastectomy defect for, 194 
blood donation prior to, 194 
cases illustrating, 234, 236, 237 
contour changes following, 179-180 
contraindications to, 191-192 
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correction of inframammary fold or anterior axillary 
fold following, 247, 248 
dermal fat grafts with, 252, 253 
donor scar/defect in, 177-179 
double-pedicle, advantages and disadvantages of, 195 
indications for, 196-197 
elevation of, synthetic mesh in, 274 
emotional stability for, 192 
expanders/implants with, 252-253, 312 
free, 180, 223-232 
adjustment of contralateral breast in, 229-230 
advantages of, 221, 231, 324 
bilateral, 299 
cases illustrating, 299-301 
surgical plan for, 303, 307 
blood donation prior to, 209 
breast vascularity following, 180 
dissection of, 180 
dissection of recipient vessels in, 226, 227 
donor site closure in, 227-228, 229, 230 
donor site morbidity associated with, 231-232 
for immediate autogenous tissue reconstruction, 
207-221 
harvest of, 173, 224-226 
immediate, abdominal closure in, 217, 218 
adjunctive therapy in, 219 
advantages of, 203-204 
augmentation of opposite breast in, 215, 217 
complications of, 220, 221 
flap design for, 210-211, 212, 213 
flap dissection in, 211-214 
in skin-sparing mastectomy, 210, 211 
muscle segment dissection for, 214 
patient positioning for, 209-210 
positioning and shaping of, 215, 216 
postoperative care in, 218-219 
preoperative preparation for, 209 
recipient vessels for, 214-215 
results of, 219-220 
indications and contraindications to, 207—209 
maintenance of body temperature for, 209 
patient selection for, 207, 208, 223-224 
postoperative management in, 228-230 
preoperative management for, 224 
questionnaire for results of, 231 
results of, 230-231 
shaping of, 227 
transfer of, 180, 181 
hemiflap, parasite, 235-241 
results with, 241 
hemodynamic analysis of, 233-245 
hemodynamic changes in territories of, 241, 242 
immediate, preoperative planning for, 193-197 
stage of disease and, 192-193 
implants/expanders with, 252-253, 312 
in trim patient, 179 
inframammary fold asymmetry in, 248 
liposuction following, 248, 249, 250, 251 
mastectomy skin incision for, 194, 195, 196 
operative risk factors associated with, 192 
pain following, 180 
patient selection for, 191-193 
risk factor classification in, 193 
pedicled, 180, 188 
abdominal appearance following, 263-264, 265 
abdominal complications associated with, 263, 264 
abdominal function after, 255-272 
donor defect in, closure of, 260-263 
for immediate autogenous tissue breast reconstruc- 
tion, 191-205 
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TRAM flap(s) (Continued) 
hemodynamics of, 258 
immediate, abdominal wall closure in, 200 
breast mound shaping with, 200 
chest preparation for, 198, 199 
clinical experience with, 200-201 
complications of, 201, 202, 203 
“muscle sparing” dissection of, 198-200, 202-203 
operative technique for, 197-200 
revisions of, 201 
safety of, 201-202 
lifting of, 259-260 
musculofascial pedicles for, development of, 259 
operative techniques for, 259 
postoperative routine, 263-267 
pregnancy following, 267, 268-269 
preoperative preparation for, 258-259 
selective muscle harvest for, 259 
preoperative management for, 197 
recharged, 234-235, 238-239, 243, 244 
results with, 241 
recovery following, 180-181 
revision procedures in, 247-248 
secondary shaping of, 247-253 
single-pedicle, advantages of, 195, 196, 202 
single-stage, immediate, and nipple-areola reconstruc- 
tion, 321-326 
skin excision in excess skin in, 248, 252 
smoking and obesity as risk categories for, 193 
surgical anatomy asociated with, 255-258 
synthetic mesh in abdominal wall reconstruction after, 
273-277 
taping following revision of, 250, 252 
vascular pedicle for, 195-197 
Transverse rectus abdominis myocutaneous flap. See 
TRAM flap(s). 
Trauma, aesthetic surgery of face following, 651 
Treacher Collins syndrome, 613-623 


bone graft resorption in, 372 
clinical evaluation in, 614 
features of, 614 
radiographic observations in, 613-614 
treatment of, 614-623 
timing of, 622, 623 
Tricalcium phosphate, as bone graft material, 438-439 
Trigonocephaly. See Metopic suture synostosis. 
Tumor, ablation of, maxillofacial reconstruction after. 
See Maxillofacial reconstruction, after tumor ablation. 


Umbilicus, treatment of, following harvesting of TRAM 
flap, 276-277 


Vascular pedicle, thrombosis of, following free jejunal 
transfer, 132 

Vascularization, bone graft and, 335 

Velopharyngeal closure, prosthetic re-establishment of, 
91 

Voice prosthesis, in forearm flap for pharynesophageal 
reconstruction, 146 


Wolff's law, 335 


Xenografts, 336 


Zygoma, in Treacher Collins syndrome, treatment of, 
614-619, 620, 621 








